The last topic which merits brief mention is potential difference. The mucosal surface of the stomach is electrically negative with respect to skin. By contrast the potential difference across the cesophageal mucosa is zero or slightly positive. This change has been used to detect the squamocolumnar junction as a point of reference, particularly in patients with hiatus hernia in whom the pressure landmarks may be less easy to identify, though clearly in some patients with displaced mucosal junctions this will not be so helpful.
In summary, it seems that the abandonment of slavish adherence to the belief that sliding hiatus hernia and cesophageal reflux are but different degrees of the same condition, and the acceptance that they can and do exist separately, allow us the opportunity to refine and rationalize some of our investigatory tools. Those in the asymptomatic group are not likely to be seen frequently by clinicians, but the possiblity of a chance finding in a patient without reflux symptoms makes it desirable to have a considered plan for this group. Pridie (1966) , Palmer (1968) and Dyer & Pridie (1968) have made efforts to assess the frequency of this situation in the general public. They suggest that up to one-third of normal people have such a defect. It would seem that their tests were so thorough as to make it understandable that even a healthy patient would have difficulty in passing them. The *affected group was characterized as being thin, male and young, which is very unlike the findings in the patients seen clinically with hiatus hernia. The essential difference between the two groups makes it clear that prophylactic treatment cannot be effective. For this reason and as a result of clinical experience no treatment is recommended for the asymptomatic case.
Patients with mild symptoms are generally those for whom medical treatment is suitable. The measure by which success is assessed is simply the comfort of the patient. There is no indication for surgery if by medical means the patient can be rendered fully comfortable and able to lead a normal life. At the same time there is no point in the patient continuing to suffer unnecessarily from a surgically correctable condition.
Inevitably the problem will arise in both these groups as to whether surgery should be undertaken to prevent worse symptoms in the future, or possibly stricture formation. It is not my practice to be materially influenced by either factor and it seems to be a good working principle that the indication for surgery is the relief of symptoms that exist rather than any fears for the future.
The group with severe symptoms is the one most likely to be treated surgically but even here it depends on the failure of medical treatment to provide relief.
There are various methods of approach to surgical treatment, such as vagotomy and operations designed to promote gastric drainage, but by almost universal agreement surgical effort is centred on reflux control. We owe to Philip Allison the important change in the orientation of surgical effort from repair to functional reflux control (Allison 1951) . His own operation is widely performed but unfortunately the control provided is disappointing and in some quarters has even resulted in a lowering of the reputation of surgical treatment.
The object of surgery is to control reflux from the stomach into the cesophagus (Collis 1961) . It is therefore reasonable to study the normal factors controlling reflux in order to plan a suitable operative technique. The factors generally regarded as important are: internal sphincter, positivenegative pressure effect, angle of implantation, flap valve, rosette, sling fibres of the stomach, muscle of right crus and depth of the infraphrenic gastric bed.
Space does not allow full assessment of the relative importance of these factors but the position can be summarized by saying that provided the lower end of the cesophagus is normally closed and a good angle of implantation is present, competence will have been achieved. for reducible hiatus hernia. A, After an abdominothoracic approach the left half ofthe right crus (E) is cleared. This clearance is carried down to overlap A. The central tendon is at C and the lesser omentum hiding the right halfofthe right crus at D. B, The lesser omentum has been divided, bringing the right halfofthe right crus into view. The peritoneum is carefully incised so as to preserve that part ofit which covers the crural muscle. c, The two halves ofthe right crus are now sutured above the lower end ofthe esophagus. D, After completion ofthe crural suturing, thefundus ofthe stomach isfixed to the under-surface ofthe diaphragm so as to ensure the maintenance ofa good angle ofimplantation. (Reproducedfrom D'Abreu et al. (1971) , by kindpermission) When the general pattern at the oesophagogastric junction is that of an inverted retort, reflux control will be good, and when the area of the cardia is shaped like an inverted conical funnel, reflux control will always be defective (Collis 1968 ). The intra-abdominal tube below the diaphragm is always gastric-lined and is essentially part of the stomach. Such a part will always be available provided the hernia is reduced and the cesophagus comes through the diaphragm into a deep infraphrenic gastric bed. The one other factor necessary is that the tube as it passes through the diaphragm must be closed. This is normally effected by the lower aesophageal sphincter. The ageing process and fat tend to obliterate the infraphrenic gastric bed and this produces the well known clinical picture.
A most popular operation is the Nissen fundoplication (Nissen 1961 , Collis 1970 Fig 2 Above, preoperative state which shows that marked reflux is occurring in the overnight study. Below, the postoperative recording which is within normal limits tucked in and the fundus of the stomach wrapped round it. The reduction of the hernia is maintained by a gastropexy. An acute angle of implantation is produced as a replacement for the normal infraphrenic gastric bed. The lower end of the cesophagus has had its weak sphincter supported by sutuuing the stomach round it. The operation therefore complies well with the requirements set for surgery and it is not surprising that good results are claimed.
The technique used by Belsey (Belsey 1954 , Skinner & Belsey 1967 ) obtains a similar effect to the Nissen operation.
The main difference is that the cardia is tucked down into the stomach whereas Nissen wraps the fundus round the cardia. Whether tucking in or wrapping round is adopted the final effect is similar. An acute angle of implantation is produced to take the place of the infraphrenic gastric bed, but perhaps the stomach suturing does not support the lower cesophageal sphincter so much as does fundoplication. Belsey gets over this by suturing the diaphragm round the lower (esophagus.
Parallel with the development of these two operations, I have been using a superficially different technique over the last twenty years. The stages are shown in Fig 1. The hernia is reduced, the lower cesophageal sphincter is supported by careful treatment of the two halves of the right crus and the infraphrenic gastric bed is deepened at the same time. The stomach is fixed to the undersurface of the diaphragm as in gastropexy and the cardia is fixed to the preaortic fascia. This is a point more recently taken up by Hill (1967) . This seems to me a more physiological operation and as such should give an effect which is both satisfactory and lasting. The published results (Collis 1968) show this to be true.
Recently the value of standard barium swallow studies has been tested in 20 patients who had overnight pH studies before operation and at one year. Reflux control was well effected in 85 %, which bears a close correlation with barium swallow findings (Fig 2) . The improvement in the clinical state was also closely parallel with the perfection of reflux control.
In conclusion, it is not suggested that there is only one effective operation for hiatus hernia but rather that, whichever operation is chosen, it must be done with care and according to the technique which has been properly tested.
